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1 Introduction

This contribution considers PICH/FACH monitoring and cell re-selection. 

The potential risk of loosing PICH and FACH data at inter-frequency cell re-selection is discussed.

2 Discussion

2.1 Background

2.1.1 Broadcast of System Information 

Mechanisms for broadcast of system information are defined in [25.331]. In short, for an idle mode UE this includes the following:

1. System information is divided into a set of System Information Blocks (SIB).

2. The scheduling of SIBs are not fixed, but defined by the network operator as Scheduling Information. There is no minimum repetition cycle for SIBs. The Scheduling Information may be different in different cells. The Scheduling Information is transmitted in a specific system information block, called the Master Information Block (MIB). The MIB scheduling is fixed at every 80 ms (SFN mod 8, TS 25.331). Optionally, scheduling information can also be included in other system information blocks.

3. All parameters needed for the UE to perform radio measurements and evaluate radio-related cell re-selection criteria on serving and neighbouring cells can be transmitted in system information messages in serving cell.

4. An idle mode UE has to read from a neighbouring cell the system information blocks, that are needed for selecting that cell. This includes e.g. LA/RA information (SIB 1), cell barred and access restriction information (SIB 3), and DL channel information (S-CCPCH, FACH/PCH and PICH information, SIB 5). 

5. UE need also to read information controlling the PRACH usage (SIB 7), in order to send UL message on PRACH in the new cell. UE shall always use information from the latest sent SIB7 for the random access.

6. In order to start cell re-selection evaluation in the new cell, UE shall read measurement control information sent in SIB 11.

2.1.2 UE DRX Cycles in idle and connected modes

TS 25.331 allows use of UE DRX cycle lengths in the range 40 ms to 40s for Idle mode, as well as for Connected mode states Cell_PCH and URA_PCH. A CR to 25.331 agreed at TSG RAN WG2#12 proposes to limit this range to 640 ms to 40s for idle mode and to 80 ms to 40s for connected mode (Cell_PCH and URA_PCH states).

It can be expected that the repetition cycle of SIBs typically will be longer than the shorter DRX cycles that can be used by a UE.

2.1.3 Connected Mode Cell_FACH state

In Cell_FACH state, UE shall continuously monitor S-CCPCH/FACH. The Measurement Occasion scheme for FACH in TS 25.331 allows the UE to regularly perform inter-frequency and Inter-RAT measurements without risk to loose DL data sent on FACH. 

2.2 Assumptions on UE implementation and cell re-selection

The following is assumed for a typical UE implementation:


1. A typical UE implementation is capable of simultaneous reception of channels from serving cell and intra-frequency neighbouring cells.
This is an obvious requirement for soft handover. Therefore, we assume that monitoring of serving cell PICH (for page indicators) or FACH may be performed simultaneously as reading system information (P-CCPCH) from a potential target cell for cell re-selection, thus minimising the risk of loosing PICH indications and FACH data. 


2. A typical UE implementation is not capable of simultaneous reception of channels on different frequencies.
Since UE need to read some system information from target cell before it can camp on that cell, the risk of loosing PICH indications (and FACH data) increases.
For inter-frequency cell re-selection, the following problems arise:

· The SIBs relevant for cell re-selection might be scheduled such that it coincides with PICH occasion in serving cell. Thus, it will be impossible for the UE to read them without loosing PICH indications on the serving cell. 

· It is impossible for the assumed UE implementation to read SIBs of inter-frequency neighbouring cells without interrupt the FACH monitoring of serving cell. 

2.3 Conclusion

At inter-frequency cell re-selection, continuous PICH/FACH monitoring of serving cell is impossible for the assumed UE implementation. We propose that UE be allowed to loose PICH/FACH of serving cell corresponding to the time that enables the UE to read the relevant SIBs. This required time is approximately the repetition cycle of the relevant SIBs of the inter-frequency cell.

Possible network options to limit the impact on loss of PICH/FACH data are:

1. Avoid cell re-selection to inter-frequency neighbouring cells at low DRX cycles.


2. Avoid low DRX cycles when there are inter-frequency neighbouring cells.

3. Repetition of Paging/PICH indications at cycle 2 x “repetition cycle of the relevant SIBs of the inter-frequency cell” (since DRX cycle length and SIB repetition cycle length are both set in steps 2n radio frames).


4. For RBs using RLC AM, use RLC AM parameter setting that allows the UE to loose data during the time the UE needs to read the relevant SIBs and start communicating via the inter-frequency cell. 

3 Proposal

We propose the following:

1. Cell selection and re-selection delay shall include time needed by UE to read SIBs relevant for cell selection according to the criteria of TS 25.304

Ericsson have prepared CR to TS 25.133 on this issue.

2. At inter-frequency cell re-selection, the UE shall be allowed to stop monitor serving cell PICH and S-CCPCH/FACH in order to read relevant SIBs on inter-frequency cell.

If agreed, Ericsson will prepare CR to TS 25.304 to be submitted to RAN WG2 meeting.
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